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and maintaining it at that tension 
without exceeding it, is perfect. 
"A Bunsen pump will do the same 
thing and will do it nearly as well. 
The great weakness of the instrument 
is that the valve is in the hand piece. 
This necessitates bringing the muscles 
of the forearm strongly into action, 
and maintaining that action in keeping 
the valve closed. This causes the 
operator to have a stiff wrist, and to 
use the muscles of the forearm in per­
forming the operation, whereas not a 
single muscle of his forearm should 
ever be used in a cataract operation. 
The muscles of the hand, alone, should 
be used if we wish to have the neces­
sary lightness of touch and dexterity. 
The valve should be foot controlled, 
not hand controlled. . . . 
"The chief thing which stimulates 
me to write this article is that I have 
heard complaints of an undue number 
of cases of detachment of the retina 
after the use of this instrument. I am 
very anxious to assist anyone who is 
trying to extract cataract in the cap­
sule by any method. If it is realized 
that the mechanics of this operation 
and of the one I have worked out are 
exactly the same, and the knowledge 
The intracapsular extraction of cat­
aracts became a matter of extraordi­
nary interest to me last fall, after read­
ing Dr. Ignacio Barraquer's article on 
this subject which appeared in the Oc­
tober issue of the "American Journal 
of Ophthalmology," where, under the 
title "Phakoerisis," he described a 
method of procedure quite new in 
many respects. In the December, 
1910, issue of the "Ophthalmic Rec­
ord," Dr. Vard Hulen of San Fran­
cisco reported a new operation for ex­
traction of cataract in its capsule by 
properly applied, then we will hear 
less of such trouble as detachment of 
the retina. 
"In my method we put pressure on 
the lower third of the lens thru the 
cornea, and continue that pressure 
thruout at right angles to the anterior 
surface of the lens as it emerges. This 
causes the lens to swing round on its 
transverse axis. The suspensory ligament 
is thus ruptured first opposite the mid­
dle of the wound. The Barraquer in­
strument should grip the front of the 
lens and then be rolled between the 
fingers so as to do exactly the same 
thing. As used by some operators 
when it gets its grip it is made simply 
to lift forward the lens. By this means 
a temporary vacuum is produced be­
hind the lens, which ipso facto lifts for­
ward the vitreous body, and hence dis­
location of the retina or even the cho-
roid. When, however, it is made to 
roll on its transverse axis so as to rup­
ture the suspensory ligament at the 
wound first, the air passes behind the 
lens and no such vacuum lifting the 
whole contents of the eye forward 
comes into action. This is the essen­
tial point to keep in mind when using 
this instrument." 
what he termed the "Vacuum Method." 
It, however, remained for Doctor Bar­
raquer to revivify this process and de­
velop a dependable technic. 
After making a careful study of 
Doctor Barraquer's instrument from 
the halftone cuts that were employed 
by him to illustrate his operation, I 
concluded that a simpler device could 
be substituted. With this thought in 
mind, I visited a jeweler and laid be­
fore him Doctor Barraquer's article 
with my own suggestions as to the 
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Certain modifications in the instruments for securing a vacuum in the Barraquer suc­
tion extraction of cataract are here suggested. The method of controlling this vacuum is 
believed to be more simple and efficient than that of Barraquer. 
VACUUM EXTRACTION OF CATARACTS 91 
modifications of the instrument de­
scribed. 
The instrument employed by me 
consists of a hollow metal handle to 
which is attached a tapered silver can-
ula three cm. long, the smallest out­
side diameter of which equals one and 
one-half mm. One cm. from the end 
the canula is bent at an angle of ap­
proximately ten degrees; the end is 
flared out, and in this broadened end 
is fashioned an oval suction cup, two 
and one-half mm. in width by three 
mm. in length and one-half mm. in 
depth. The entire instrument is 
twelve cm. long. 
Four cm. from the end of the suc­
tion tip, a four mm. opening is made in 
the large tube or handle. This hole is 
situated where the index finger can 
easily be slipped over it for the pur­
pose of making and breaking the suc­
tion, in this way eliminating the valvu­
lar mechanism referred to by Doctor 
Barraquer as being necessary for the 
proper manipulation of his instrument. 
The handle of the instrument is in­
serted into the open end of a rubber 
connection tube which is attached to 
a rarefication pump. (I use a No. 50 
Sorensen pump.) When the finger is 
placed over the opening in the handle, 
it acts perfectly as a valve, thereby 
making it possible to control the suc­
tion at will without stopping the 
pump. The amount of vacuum is 
regulated by the interposition of a 
vacuum control gauge, which should 
be set at from ten to fifteen pounds, 
according to the assumed density of 
the lens. 
Since designing this instrument, I 
have operated successfully upon a 
number of cases of cataract with it. 
The technic employed is my own. In 
the use of the instrument the first 
problem for consideration is the selec­
tion of cases. My experience leads me 
to the conclusion that intracapsular 
extraction should be limited to certain 
types of cataracts. For instance, the 
hard, sclerosed lenses have proved the 
easiest to remove. Next, the hyperma-
ture lenses, in which the capsule has 
become somewhat thickened, stand 
this method very well. In the mature 
senile type, where the capsule is very 
brittle, the suction cup often will lift 
out a section, resulting in capsulotomy. 
Sometimes.in such cases I have reap-
plied the instrument and had it ad­
here sufficiently strongly to the nu­
cleus to enable its removal. I t is bet­
ter, however, to discontinue the vac-
cuum and deliver by expression. Pa­
tients sixty or more years of age 
lend themselves best to this procedure, 
as the zonular fibers are more easily 
ruptured after this period of life. 
When possible, I perform a prelimi­
nary iridectomy but often do the com­
bined operation. So ' fa r I have at­
tempted no simple extraction. The 
preparation of the patient is the same 
as in any other method. 
The section should embrace one-
half of the cornea and, if possible, pre­
serve a conjunctival flap. Where it is 
difficult to make a full size section, the 
Stevens scissors are employed to en­
large the wound. The speculum is 
then removed and an iridectomy per­
formed when making a combined 
operation. If there is a slight bleed­
ing into the anterior chamber, the 
blood should be removed by irrigating 
with saline solution. 
The instrument is introduced by 
gently lifting the corneal flap and pass­
ing the cup of the vacuum extractor 
down over the anterior surface of the 
lens to a point a little below its equa­
tor, where it is placed lightly in con­
tact with the anterior lens capsule. 
The latter is very quickly picked up 
Fig. 1. McDannald's suction instrument for vacuum extraction of cataract. 
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when the index finger is slipped over 
the opening in the handle of the in­
strument. The instrument is then 
moved from side to side and up and 
down without backward pressure be­
ing exerted at any time until the lens 
is loosened in its patellar fossa. Then by 
a lifting movement, it is caused to 
emerge from underneath the upper 
scleral border, and is gently with­
drawn. The iris requires very slight 
replacing. The cornea may or may 
not collapse and occasionally there is 
a large bubble of air present, which 
does no harm. 
I have not had any cases of inver­
sion of the iris. Once the operation 
was followed by intraocular hemor­
rhage, after the patient had been re­
turned to bed; and in another case the 
vitreous was picked up when making 
a second attempt to take up the lens 
after it had been dropped. 
After replacing the iris, atropin is 
instilled and the usual cataract dress­
ing applied. The most troublesome 
after results have been the appearance 
of a rather obstinate, striped keratitis 
and, in a few instances, a prolonged 
low grade cyclitis with the appearance 
of vitreous opacities. Iritis has not 
seemed to be of much consequence. 
The visual results, as might be ex­
pected in the uncomplicated cases, are 
excellent. I believe this method of 
treating cataracts possesses very satis­
factory possibilities when employed in 
properly selected cases. 
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This paper calls attention to some dangers of suction extraction of cataract. It suggests 
precautions to be taken and a modification of the apparatus for securing a vacuum and the 
control of the vacuum. 
The intracapsular cataract operation 
as advanced by Barraquer has recently 
received a great deal of attention, and 
since his erisiphake has been placed on 
the market a great many ophthal­
mologists will undoubtedly undertake 
to operate with it, without fully under­
standing its limitations and dangers. 
Realizing that many eyes may be sacri­
ficed on that account, we are offering 
this preliminary communication as a 
warning. 
In order to obtain first hand infor­
mation, one of the writers recently 
visited Professor Barraquer in Barce­
lona. The apparent ease with which a 
cataract was removed with the erisi­
phake greatly impressed us, as it ap­
parently likewise did many other oph­
thalmologists in Europe who were 
privileged to witness Barraquer's op­
eration. However, upon a more care­
ful study of the operation, and its re­
sults on a series of forty-six cases 
which we have operated upon in San 
Francisco, we have somewhat modified 
our views, and have reached some 
fairly definite conclusions. At the out­
set we can state from careful study 
and observation, that all forms of se­
nile cataract are not adapted for the 
Barraquer operation. Its limitations, 
like those of the Hulen method, are 
greater than those for the Smith-Ind­
ian operation. With a thoro under­
standing of these limitations, the Bar­
raquer operation (or its modifications) 
is indeed a valuable contribution to 
cataract surgery. 
While the object of the Barraquer 
operation, like that of the Smith-In­
dian operation, is the removal of the 
lens within its capsule, the effect upon 
the ocular contents is somewhat dif­
ferent. This is due to the difference in 
the mechanical principles involved; one 
depending largely upon expression of the 
crystalline lens while the other is de­
pendent upon extraction. In the Smith-
Indian operation, pressure is applied 
